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An Outdoor Lighting Device 

Field of the invention 

The present invention relates to outdoor lighting devices, particularly such as those used 
in gardens or to mark trails. 

5 Background of the invention 

There has been a long felt need for a garden light having a relatively long run time, 
which is also battery operated, and is relatively inexpensive to manufacture. 

Summary of the invention 

The present invention provides a lighting device having a battery housing to hold a 
10 battery, a light housing having a light source and a lens assembly into which said light source 
will emit light when activated, said battery and said light source being in circuit with a switch to 
open and close said circuit, said light housing being moveable relative to said battery housing to 
motivate said switch to open and/or close said circuit. 

The light housing is preferably a part of or is connected to an intermediate body portion. 
15 The intermediate body portion is slidably connected to said battery housing. The light housing 
or the intermediate body portion is preferably biased away from said battery housing with the 
bias being produced by a compression spring. 

The battery housing can include an elongated switch engagement member. The 
intermediate body portion preferably houses a printed circuit board on which is mounted the 
20 light source and switch. The lens assembly can include a reflector around the light source. 
Preferably a second reflector is located away from said light source. Preferably the lens 
assembly includes a cylindrical lens. The cylindrical lens can have its internal surfaces frosted 
to assist the diffusion of light over the surface of the lens. The outside surface of the cylindrical 
lens can include striations or lenticules therearound. 

25 The light housing and battery housing can be elongated. The battery housing can include 

a screw-on cover to access the internal portions of the battery housing. The base preferably 
includes a recess to receive a mounting spike. The base can also be adapted to be received by an 
attachable foot. 
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Movement of the light housing relative to the battery housing is preferably limited. The 
limitation of movement is preferably by means of parts of the intermediate body portion 
engaging formations on the battery housing. 

The intermediate body portion can include at least two shoulders to engage the battery 
5 housing at two spaced locations preferably the shoulders one annular or port annular. Preferably 
the light source is an LED or low wattage lamp and preferably the battery is of a D size. A cap 
can be positioned over the lens assembly to assist in maintaining structural integrity and water 
resistance. 

In a further preferred embodiment the circuit of the lighting device further includes a 
10 light sensitive element adapted to detect an ambient light level, and wherein said light source is 
illuminated in response to said detected ambient light level. 

Preferably the said light source is deactivated if the detected ambient light level is above 
a predetermined ambient light threshold. Preferably the light source is illuminated if the 
detected ambient light level is below a predetermined ambient light threshold. 

15 Preferably the light sensitive element is selected from the following light sensitive 

elements: 

a light dependent resistor, a photodiode or a phototransistor. 

Preferably the brightness of said light source is varied in response to said detected 
ambient light level. In use when the detected ambient light level falls within a predetermined 
20 range of ambient light levels the brightness of said light source can be either increased or 
decreased when said ambient light level increases. In use when the detected ambient light level 
falls within a predetermined range of ambient light levels the brightness of said light source can 
be either increased or decreased when said ambient light level decreases. 

Brief description of the drawings 

25 An embodiment of the present invention will now be described, by way of example only, 

with reference to the accompanying drawings in which: 

Figure 1 is a perspective view of an outdoor light with a spike base; 

Figure 2 is a cross-section through the outdoor light of Figure 1 ; 
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Figure 3 is a front elevation of an outdoor light similar to that of Figure 1 with an 
attached foot instead of a spike base; 

Figure 4 is a cross-section through the light of Figure 3; 

Figure 5 is a perspective view of an outdoor light similar to that of figure 1; 

5 Figure 6 shows a schematic representation of a circuit suitable for use in the outdoor 

light of figures 1 to 5; and 

Figure 7 shows a schematic representation of a circuit suitable for use in an outdoor light 
which is adapted to turn itself off during the day. 

Detailed description of the embodiments 

10 As illustrated in Figure 1, an outdoor light 2 which is cylindrical in construction, has a 

battery housing 4, a battery housing cover 6, an intermediate body portion 8, which is slidably 
connected to the battery housing 4 and a light housing 10 which is secured to the intermediate 
body portion 8, each of which will be described in more detail later: The intermediate body 
portion 8 is illustrated as being separate from and joined to the light housing 10. If desired the 

1 5 intermediate body portion 8 and the light housing 1 0 can be integrally formed. 

At the top of the light housing 10 is a cap 12. The battery housing cover 6 has depending 
therefrom a mounting spike 14 which terminates in a pointed head 16. The mounting spike 14 is 
indicated in figure 1 as discontinuous so as to indicate that one or more such spikes can be 
joined together to form the mounting spike. 

20 As illustrated in Figure 2 in cross-section, the battery housing 4 has at its lowest end, a 

male thread 42, which receives a female thread 62 of the battery housing cover 6. The battery 
housing 4 at its upper end includes a spring contact 44 for engaging the negative terminal 22 of 
a D size dry cell or battery 20. A wire (not illustrated) connects the spring contact 44 to a 
printed circuit board 81. 

25 The battery housing 4 includes at its upper end an elongated switch contact column 46 

which terminates in a flat contacting surface 48 to engage a switch 82 mounted on the underside 
of printed circuit board 81. 
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Beneath the surface 48 and around the column 46 is a flange 41 to provide a bearing 
surface against which compression spring 24 can act. 

The cylindrical outer surface of the battery housing 4 includes annular surfaces 43, 45, 
47 and 49 which provide bearing surfaces against which parts of the intermediate body portion 
5 8 can bear and slide. As can be seen from Figure 2, the bearing surfaces 45 and 49 are recessed 
relative to the surfaces 43 and 47. The intermediate body portion 8 has corresponding radially 
inwardly directed flanges 83 and 85. The change of section from the surfaces 45 to 47, and 45 to 
43 respectively produces an upper shoulder 50 and a lower shoulder 52 between which the 
flange 85 can move. The upper shoulder 50 between surfaces 45 and 47, limits the intermediate 
10 body portion 8 in the upward direction, whilst the lower shoulder 52 (being the shoulder formed 
between the surfaces 43 and 45) limits the downward movement of the intermediate body 
portion 8 relative to the battery housing 4. 

The internal cylindrical surface of the intermediate body portion 8, together with flanges 
83 and 85 engage and slide relative to the annular surfaces 43, 45, 47 and 49 making the 
15 slidable interconnection between the battery housing 4 and intermediate body 8 structurally 
sound for the purposes to which the outdoor light 2 will be put, whilst achieving slidable 
relative movement between the two components. 

The battery housing cover 6 includes a positive battery contact 64 which makes contact 
with a metal contact (not illustrated) contained within the battery housing 4. The opposite end 
20 of this contact, within the battery housing 4 is connected by a wire (not illustrated) to the printed 
circuit board 81. 

The screwed connection of the battery housing cover 6 to the battery housing 4 helps to 
prevent ingress of water from this connection. 

The battery housing cover 6 includes in its lower portions a central, cylindrical wall 66 
25 which receives in the internal portions thereof, the outside diameter of the mounting spike 14. 
The mounting spike 14 receives in its proximal end a pointed head 16. 

The upper portion of the intermediate body 8 includes radially inwardly directed 
shoulders 84 which support the printed circuit board 81. The printed circuit board 81 is held 
against the shoulder 84 by means of a shaped LED support 86 which helps to prevent the LED 
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from laterally moving relative to the printed circuit board 81. The LED 30 extends from the 
* printed circuit board 81 so that the diode of the LED extends into the light housing 10. 

The light housing 10 at its base 102 is held by means of a shoulder 104 in a groove 106 
on the intermediate body 8. An internal wall 108 surrounds the LED support 86 and clamps the 
5 LED support 86 and printed circuit board 81 into position as illustrated in Figure 2. A locator or 
index means (not illustrated) is provided either on the printed circuit board 81 or LED support 
86 so that when assembled, the switch 82 is coaxial with the column 46 on battery housing 4. 

The upper portion of the light housing 10 is a lens assembly 110. The lens assembly 110 
is made from a transparent or translucent material with the internal wall 112 having a frosted 
10 finish to help diffuse light over the cylindrical surface of the lens assembly 110. 

The external surface of the lens assembly 110 is made up of striations or lenticules 114 
which are generally annular in nature and surround the external surface of the lens assembly 
110. The upper end of the lens assembly 110 includes a reflector surface 116 whilst the internal 
face 1 18 of the surface 108 is also a reflector surface. Thus any light emitted by the LED 30 will 
15 reflect off the surfaces 118 and 116 which helps to reflect light through the cylindrical wall of 
the lens assembly 110. 

The cap 12 has a cylindrical recess 122 to receive the upper end of the lens assembly 
110. The lens assembly 110 and the intermediate body 8 are made from two halves which are 
sonically welded together. However, for structural integrity, the cap 12 is positioned by means 
20 of a compressed fit and/or sonically welded to the lens assembly 110 thus helping to keep the 
lens assembly 1 10 as an integral unit. 

In use, the outdoor light 2 is assembled by first pushing the mounting spike 14 with 
pointed head 16 into the ground. If desired, additional mounted spikes 14 and pointed heads 16 
can be added end on end to produce a conjoined mounting spike of a desired height. Once the 
25 mounting spike 14 is in the ground, an assembly of the battery cover 6, battery housing 4, 
intermediate body portion 8, lens assembly 10 and cap 12 is positioned onto the mounting spike 
14 by sliding the cylindrical recess formed by cylindrical wall 66 over the upper end of 
mounting spike 14. 
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Once fully assembled, the outdoor light 2 can be switched on by pushing downwardly in 
the direction of arrow 200 against the cap 12 which will force the light housing 10 and 
intermediate body portion 8 to move relative to the battery housing 4 against the bias of spring 
24, thereby pushing the switch 82 against the surface 48 atop of the column 46. This downward 
5 action will close the circuit if it is open thus illuminating the LED 30 and the lens assembly 110. 
To switch off the outdoor light 2, the cap 12 is pushed in the direction of arrow 200 to open the 
circuit. 

In another embodiment, the outdoor light 2 can include circuitry to switch off the LED 
30 as the level of ambient light increases. Such a light sensitive embodiment will include at 
10 least one light detector, such as a light dependent resistor (LDR), photodiode, phototransistor, or 
other optically sensitive circuit component. The light detector(s) is mounted on the light 2, such 
that it is able to detect the level of ambient light in the vicinity of the outdoor light 2. 

In order to prevent the light emitted from the outdoor light 2 activating the light detector 
and turning the LED 30 off, the light detector should be mounted such that the light omitted 

15 from the LED 30 does not impinge upon it, for example by mounting the light detector facing 
upward on the top face of cap 12, or on the lower end of the intermediate body portion 8. Other 
measures to prevent the LED 30 activating the light detector may also be employed, such as 
selecting the LED 30 or light detector such that the omission spectrum of the LED 30 falls 
outside the response spectrum of the light detector. The sensitivity of the light detector, or 

20 associated circuitry, can also be selected such that the light emitted by the LED 30 of the 
outdoor light 2, or an adjacent outdoor light of the same type, does not activate the power down 
mode. 

It is envisaged that by selecting appropriate circuitry the light sensitive power down 
mode can operate to turn the LED 30 off when the ambient light reaches a particular intensity. 
25 Advantageously, once the user has placed their outdoor light 2 in the ground and activated it by 
pushing down on the cap 12, the user then does not need to turn the light off. This will 
automatically occur when the sun comes up or a brighter light source is used to illuminate an 
area. In either case, the use of the outdoor light in bright conditions would be unnecessary and 
lead to an unwanted drain on the light's batteries. 
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Alternatively the light detector could be configured to switch the LED 30 on and off as 
appropriate as the ambient light changes. Thus once the user has placed their outdoor light 2 in 
the ground and activated it by pushing down on the cap 12 the LED will come on and turn off as 
required. This embodiment is particularly advantageous when setting up the outdoor light 
5 during the day, for use during the night. Thus the outdoor light can be placed in a desired 
position and activated, but will not turn on the LED until the sun sets, thus allowing early 
activation of the light, without unnecessary use of the battery's power while the sun is up when 
the outdoor light will have limited effect. 

In a further embodiment, the circuit and light detector can be configured to control the 
10 intensity of the LED's 30 output to compensate for changes in ambient light. This embodiment 
is similar to that described above. However, rather than simply using the light detector to turn 
the LED on or off, the circuit is configured such that the light emitted by LED 30 ramps down 
as the ambient light increases, or ramps up as the ambient light decreases. A combination of the 
two modes of operation can also be used. In such an embodiment the LED is not illuminated 
15 until the ambient light falls below a predetermined threshold, but once the LED is illuminated, 
its intensity is varied to compensate for changes in ambient light. If the ambient light increases 
over a predetermined level the LED is deactivated. 

Alternatively, the variation in illumination intensity of the LED may be varied so that 
over a predetermined range of ambient light levels the brightness of the light source increases 
20 with increasing ambient light levels, so as to render the brightness of the LED as perceived by a 
viewer, to be constant. This mode of operation may be particularly advantageous if the outdoor 
light is being used to mark a path, walkway or the like, and it is necessary to ensure the pathway 
can be easily discerned in conditions of varying light. 

Illustrated in Figures 3 and 4 is the outdoor light 2 similar to that of Figure 2 except that 
25 the mounting spike 14 has been removed and an annular foot 202 added. The annular foot 202 
has a central aperture 203 and a cylindrical recess 204 to receive the outside diameter of the 
cylindrical skirt of the battery housing cover 6. The annular foot 202 provides added stability 
allowing the outdoor light 2 when combined with a foot 202 to be placed onto a path, deck, 
patio or the like. The central aperture 203 allows access to the cylindrical wall 66, when the foot 
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202 is in position. Thus, a user can still position the combined outdoor light 2 and foot 202 
onto a mounting spike. 

Figures 6 and 7 show suitable circuits for use in an outdoor light as described above. As 
will be appreciated by those skilled in the art the circuit 600 is powered by a DC power source 
5 620 (which corresponds to dry cell 20 of figure 2) and includes a switch 610 (which 
corresponds to switch 82 of figure 2), and a white LED 630 (corresponding to LED 30 of figure 
2). The circuit additionally includes transformer 640 which is used to step up the voltage from 
1.5 volts, as output from the power source 620, to 3.6 volts, which is required to illuminate the 
white LED 630. As described above a user of the outdoor light can then close the switch 620 of 
10 the circuit by pushing down on the cap (12 in figure 2) of the light. This completes the circuit 
and illuminates the LED 630. 

Figure 7 shows a circuit 700 for use in a light sensitive embodiment of the present 
invention. The circuit 700 differs from the circuit 600 of figure 6 in that, in addition to a power 
source 620, a switch 610, a transformer 640, and white LED 630 the circuit 700 includes a light 

15 dependent resistor 750. The light dependent resistor (LDR) 750 is configured to increase in 
resistance when exposed to light. Thus, when the LDR 750 is exposed to light, eg. during the 
day, the LDR's 750 resistance increases and causes the transistor BC109 to shut off current to 
transistor S8040 thereby shutting turning off LED 630. It should be noted that exposing the 
LDR 750 to light does not break the circuit by opening the switch 610, but rather by preventing 

20 current flow through the transistors BC109 and S8040. Thus once the garden light is activated, 
as described above by pushing down on cap 12, the circuit 700 is continually discharging 
power, irrespective of whether the LED 630 is illuminated or not, until the switch is opened. 
However, the rate of discharge of the circuit 700 in bright conditions with the LED 630 not 
illuminated is less than the self-discharge rate of the circuit 600 shown in figure 6 when its 

25 switch 610 is open. Thus the circuit 700 does not result in any unnecessary discharge of power 
while the white LED is not emitting light despite the circuit being closed. 

In figures 1 to 4 the external surface of the lens assembly 110 is made up of 
circumferential striations or lenticules 114 which are generally annular in nature and surround 
the external surface of the lens assembly 110. These are can be replaced by a lens assembly 10' 
30 which does not include such lenticules as is illustrated in the outdoor light 2 of figure 5. 
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It will be understood that the invention disclosed and defined herein extends to all 
alternative combinations of two or more of the individual features mentioned or evident from 
the text or drawings. All of these different combinations constitute various alternative aspects of 
the invention. 

5 The foregoing describes embodiments of the present invention and modifications, 

obvious to those skilled in the art can be made thereto, without departing from the scope of the 
present invention. 
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Claims 



1. A lighting device having a battery housing to hold a battery, a light housing having 
a light source and a lens assembly into which said light source will emit light when 
activated, said battery and said light source being in circuit with a switch to open 

5 and close said circuit, said light housing being moveable relative to said battery 

housing to motivate said switch to open and/or close said circuit. 

2. A lighting device as claimed in claim 1 wherein said light housing is part of or is 
connected to an intermediate body portion. 

3. A lighting device as claimed in claim 2 wherein said intermediate body portion is 
1 0 slidably connected to said battery housing. 

4. A lighting device as claimed in any one of claims 1, 2 or 3 wherein light housing or 
the intermediate body portion is biased away from said battery housing. 

5. A lighting device as claimed in any one of the preceding claims, wherein said 
battery housing includes an elongated switch engagement member. 

15 6. A lighting device as claimed in any one of claims 2 to 5, wherein said intermediate 

body portion houses a printed circuit board on which is mounted the light source 
and switch. 

7. A lighting device as claimed in any one of the preceding claims, wherein said lens 

assembly includes a reflector to reflect light from said light source. 

20 8. A lighting device as claimed in claim 7 wherein a second reflector is provided, with 

one reflector located away from said light source and another located near to said 
light source. 

9. A lighting device as claimed in any one of the preceding claims, wherein said lens 

assembly includes a cylindrical lens. 

25 10. A lighting device as claimed in claim 9, wherein said cylindrical lens has frosted 

internal surfaces to assist the diffusion of light over the surface of the lens. 



11/22/06, EAST Version: 2.1.0.14 



WO 02/103239 



PCT/AU02/00720 



11 

11. A lighting device as claimed in claim 9 or 10, wherein an outside surface of the 
cylindrical lens includes striations or lenticules therearound. 

12. A lighting device as claimed in any one of the preceding claims, wherein the light 
housing and or the battery housing are elongated. 

5 13. A lighting device as claimed in any one of the preceding claims, wherein said 

battery housing includes a screw-on cover to access the internal portions of the 
battery housing. 

14. A lighting device as claimed in any one of the preceding claims, wherein the base 

includes a recess to receive a mounting spike. 

10 15. A lighting device as claimed in any one of the preceding claims, wherein the base is 

adapted to be received by an attachable foot. 

16. A lighting device as claimed in any one of the preceding claims, wherein movement 
of the light housing relative to the battery housing is preferably limited. 

17. A lighting device as claimed in claim 16, wherein limitation of movement is 
15 preferably by means of parts of the intermediate body portion engaging formations 

on the battery housing. 

18. A lighting device as claimed in any one of claims 2 to 17, wherein said intermediate 
body portion can include at least two shoulders to engage the battery housing at two 
spaced locations preferably the shoulders one annular or port annular. 

20 19. A lighting device as claimed in any one of the preceding claims, wherein said light 

source is an LED or low wattage lamp. 

20. A lighting device as claimed in any one of the preceding claims, wherein a cap is 

over the lens assembly to assist in maintaining structural integrity and water 
resistance. 

25 21. A lighting device as claimed in any one of the preceding claims, in which said 

circuit further includes a light sensitive element adapted to detect an ambient light 
level, and wherein said light source is illuminated in response to said detected 
ambient light level. 
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22. A lighting device as claimed in claim 21 wherein said light source is deactivated if 
the detected ambient light level is above a predetermined ambient light threshold. 

23. A lighting device as claimed in either claim 21 or 22 wherein said light source is 
illuminated if the detected ambient light level is below a predetermined ambient 

5 light threshold. 

24. A lighting device as claimed in any one of claims 21 to 23 wherein the brightness of 
said light source is varied in response to said detected ambient light level. 

25. A lighting device as claimed in any one of claims 21 to 24 wherein, in use when the 
detected ambient light level falls within a predetermined range of ambient light 

10 levels the brightness of said light source is decreased when said ambient light level 

increases. 

26. A lighting device as claimed in any one of claims 21 to 25 wherein, in use when the 
detected ambient light level falls within a predetermined range of ambient light 
levels the brightness of said light source is increased when said ambient light level 

15 decreases. 

27. A lighting device as claimed in any one of claims 21 to 26 wherein, in use when the 
detected ambient light level falls within a predetermined range of ambient light 
levels the brightness of said light source is decreased when said ambient light level 
decreases. 

20 28. A lighting device as claimed in any one of claims 21 to 27 wherein, in use when the 

detected ambient light level falls within a predetermined range of ambient light 
levels the brightness of said light source is increased when said ambient light level 
increases. 

29. A lighting device as claimed in any one of claims 21 to 28 wherein the light 

25 sensitive element is selected from one or more of the following light sensitive 

elements: 

a light dependent resistor, a photodiode or a phototransistor. 



11/22/06, EAST Version: 2.1.0.14 



WO 02/103239 



1/6 



PCT/AU02/00720 




11/22/06, EAST Version: 2.1.0.14 



WO 02/103239 



2/6 



PCT/AU02/00720 




11/22/06, EAST 



Version : 



2.1.0.14 



WO 02/103239 



3/6 



PCT/AU02/00720 




FIG. 3 



11/22/06, EAST Version: 2.1.0.14 



WO 02/103239 



4/6 



PCT/AU02/00720 



loo 




FIG. 4 



11/22/06, EAST Version: 2.1.0.14 



WO 02/103239 



5/6 



PCT/AU02/00720 




11/22/06, EAST Version: 2.1.0.14 



WO 02/103239 



6/6 



PCT/AU02/00720 




11/22/06, EAST Version: 2.1.0.14 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/AU02/0D720 



CLASSIFICATION OF SUBJECT MATTER 



Int. Ci. 7: F21 V 23/04 F21L 4/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
DWPI, JAPIO: IPC as above + keywords switch, activate elongate, extend, telescop+ t collapse 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to 
claim No. 



X 



US 6030094 A (COLEMAN CO INC) 29 February 2002 
See figures 



US 5560705 A (SHIAU) 1 October 1996 
See figures 



US 4460941 A (LEBRON) 17 July 1982 
See figures 



1-20 



1-20 



1-20 



Further documents are listed in the continuation of Box C 



X See patent family annex 



* Special categories of cited documents: 
"A" document.defining the general state of the art "T" 
which is not considered to be of particular 
relevance 

"E" earlier application or patent but published on or "X" 
after the international filing date 

"L" document which may throw doubts on priority "Y" 
claim(s) or which is cited to establish the 
publication date of another citation or other special 
reason (as specified) 

*0" document referring to an oral disclosure, use, M &" 

j . exhibition or other means 

"P" document published prior to the international filing 

date but later than the priority date claimed 



later document published after the international filing date or priority date 
and not in conflict with the application but cited to understand the principle 
or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is combined 
with one or more other such documents, such combination being obvious to 
a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
18 June 2002 



Date of mailing of the international search report 



2 8 JUN 2002 



Name and mailing address of the ISA/AU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustraIia.gov.au 
Facsimile No. (02) 6285 3929 



Authorized officer 

N. STOJADINOVIC 

Telephone No : (02) 6283 2124 



Form PCT/ISA/210 (second sheet) (July 1998) 

11/22/06, EAST Version: 2.1.0.14 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/AU02/00720 



C (Continuation). 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to 
claim No. 



US 6296371 Bl (SHIAU) 2 October 2001 
See figures 



1-20 



Form PCT/ISA/210 (continuation of Box C) (July 1998) 

11/22/06, EAST Version: 2.1.0.14 



INTERNATIONAL SEARCH REPORT 


International application No. 


Information on patent family members 


PCT/AU02/00720 



This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the 
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars 
which are merely given for the purpose of information. 



Patent Document Cited in 
Search Report 




Patent Family Member 




US 6030094 


AU 24540/99 


EP 1046286 


WO 9935830 


US 5560705 


NONE 






US 4460941 


NONE 






US 6296371 


NONE 






END OF ANNEX 



FormPCT/ISA/210 (citation family annex) (July 1998) 

11/22/06, EAST Version: 2.1.0.14 



